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2 2 . 0      F L I G H T  EQUIPMENT 

22.1 CSM 

CERNAN The event  t imers  and c o n t r o l s  worked e x c e l l e n t l y .  There were 

n c  anomalies, no problems. 

SHEPARD Did you have an LEB timer? 

CERNAN The L;EB t i m e r  worked f i n e  t h e  whole f l i g h t .  During launch, 

somehow t h e  mission event  t imer  on t h e  main d i sp l ay  panel  

go t  o f f .  We reset it and it w a s  f i n e  throughout t h e  mission.  

I don ' t  know what happened during launch t o  cause t h a t .  

never rece ived  an explana t ion .  

W e  

SCHMITT That"s good r e c o l l e c t i o n .  You're r i g h t  I 

CERNAN C r e w  compartment conf igura t ion  - A s  far  as I'm concerned t h a t  

i s  stowage and it w a s  e x a c t l y  as adve r t i s ed .  We had a few bags 

t h a t  blew up. 

them back i n .  I had t o  s t a b  holes  i n  them, They happened t o  

be  t h e  O P K s .  I had t o  t ake  my s c i s s o r s  and punch a ho le  i n  

seven o r  e i g h t  or t h e  OPKs i n  order  t o  r e s t a l l  them. When Ron 

opened t h e  compartment t hey  j u s t  went,  "plonk." Every one of 

them blew up. I took t h e  s c i s s o r s  and went k lonk ,  klonk, 

klonk, t o  l e t  t h e  a i r  out .  The only problem w e  had on stowage 

was t h e  OPKs. The mir rors  worked f i n e .  The I V  c lo th ing  and 

Once we opened t h e  compartments w e  cou ldn ' t  g e t  
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CERNAN r e l a t e d  equipment worked f i n e .  If Jack and I had one r e q u e s t ,  
( C O N T ' D )  

i t  would be  t o  c a r r y  one more CWG f o r  c l e a n l i n e s s .  

when you ceme back from the  LM as d i r t y  as you are, we could 

have used one more CWG throughout t h e  e n t i r e  f l i g h t .  We had 

no problems with t h e  I V  p re s su re  garments and connect ing 

equipment. Ron may want t o  ment,ion t h e  g- su i t .  

P a r t i c u l a r l y  

EVANS 

CEF3TAN 

EVAN s 

CEFXATt 

The g- sui t  w a s  a l o o s e r  f i t  than  it w a s  when I took o f f  which 

su rp r i s ed  me. I thought  my l e g s  would be f a t t e r .  

The couches - We got t h e  cen te r  couch out and i n  wi th  no 

problems. We got t h e  YY s t r u t s  connected and disconnected 

many times with no problems. The res t ra in ts  worked f i n e .  The 

i n f l i g h t  t o o l  s e t  w a s  r e a l l y  never used except f o r  t o o l  B f o r  

t h e  hatch work and t o o l  E f o r  all t h e  continued panel  work. 

The ones we used were good. 

There a r e  a I.ot of  d a t a  c o l l e c t i o n  systems. Every one of them 

t h a t  we used,  whether i t  be pen and penc i l  i n  t h e  F l i g h t  Plan o r  

t h e  DSE, appeared t o  be working nominal. 

Thermal con t ro l  of t h e  spacec ra f t  - Because of t h e  l ack  of t h e  

PTC c o n t r o l  on t h e  way home due t o  t h e  UV and t h e  I R  requi re-  

ments, t h e  spacec ra f t  w a s  i n  a t t i t u d e s  where I th ink  i t  got  

very cold a t  t imes .  
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EVAWS 

CERNAN 

EVANS 

SCHMITT 

It got cold  and damp on t h e  i n s i d e .  

We t rans fe r red  water from t h e  overhead hatch t o  t h e  forward 

hatch and t h e  forward hatch s t a r t e d  perspi r ing.  We warmed 

t h e  spacecraft  up by manual s e t t i n g  of t h e  temperature control  

i n l e t  valve and pu t t ing  t h e  number 3 i n v e r t e r  on t h e  l i n e .  It 

became very comfortable and we were t h a t  way f o r  about 36 hours. 

Then went back t o  normal f o r  t h e  entry.  

Camera equipment w a s  nominal. 

I haven' t  seen any p ic tu res  y e t .  

Everything worked r e a l  f i n e .  

SIM bay equipment - The only problem we had was extension 

and r e t r a c t i o n  of HF antennas. I n  a l l  cases ,  we ended up 

eventually g e t t i n g  them f u l l y  extended and f u l l y  r e t r a c t e d .  

We never d id  get  t h e  r e t r a c t  barber pole on HF 1 throughout 

t h e  f l i a t .  The ground w a s  watching the  motor currents  and 

were able t o  t e l l  when it was re t rac ted .  The ground never did 

get  t h e  barber pole ind ica t ion  e i t h e r  on t h e  full r e t r a c t  of 

HF 1. 

I heard Gene say it took 2 or  3 days t o  ge t  squared away on 

how t o  take  care of yourself  and your personal items. I d i d n ' t  

th ink it took t h a t  long, I th ink about a day i s  what you requ i re .  

I th ink  you should not completely program t h e  f i r s t  2 or 3 days. 

__ - 
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SCHMITT 
(COW ‘ D )  

You ought t o  b u i l d  up t o  a f u l l  f l ight  schedule,  f o r  example 

on Skylab, over t h e  first f e w  days because of t h e  v a r i a b i l i t y  

i n  adapta t ion  t o  t h e  new environment. I t h i n k  t h a t  organiz ing  

your own personal  items does not  t a k e  more than  a day t o  r e a l l y  

g e t  i n t o  t h e  swing of t h i n g s .  I tended not  t o  wear t h e  cover- 

a l l s  t h e  f i r s t  few days of  f l i g h t .  The f i r s t  couple days o r  

so  I j u s t  wore t h e  cons tan t  wear garment, b u t  I g radua l ly  got  

i n  t o  where I wore t h e  t r o u s e r s  and t h a t  w a s  p a r t l y  t o  have 

a v a i l a b l e  t h e  t h e  pockets f o r  odds and ends l i k e  PRDs. I f e l t  

no thermal discomfort j u s t  wearing t h e  CWG u n t i l  t r a n s e a r t h  

coas t  when it got  much coo le r  because of t h e  v a r i a b l e  PTC 

a t t i t u d e s .  

The l igh tweight  headse t s ,  I d i d  no t  use very much u n t i l  t h e  

l a s t  couple days of t h e  f l i g h t ,  b u t  when I used them they 

seem t o  be p e r f e c t l y  adequate.  Ron has probably t a l k e d  about 

the  problem he had wi th  t h e  headse t  which I subsequent ly ended 

up us ing  only as a cover for my head and used t h e  l i gh twe igh t  

corn  c a r r i e r  a t t ached  t o  i t .  

Medical d a t a  seem t o  go f a i r l y  w e l l ;  it w a s  j u s t  a mat te r  of 

keeping up t o  d a t e .  I d i d  most of i t  on t h e  t r a n s l u n a r  l e g  

and Ron d i d  most of it on t h e  t r a n s e a r t h  l e g .  It v a r i e s  whether 

w e  use negat ive  r epo r t ing  on food o r  p o s i t i v e  r e p o r t i n g .  It 

depends on what we’ve e a t e n  and how much we’ve ea t en .  
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SCHMITT Camera equipment, t o  our knowledge, i n  f l ight  funct ioned very 
(CONT ' D )  

w e l l .  We understand t h a t  we may have had one jammed magazine 

EE, but  at leas t  it t ranspor ted  f i l m  f o r  at least  h a l f  a mag. 

A t  t h e  window where most photography i s  being done, i t ' s  use- 

f u l  t o  have a camera configured f o r  t h e  a n t i c i p a t e d  type  of 

photography t h a t  you would want. Lens conf igura t ion ,  f- stop,  

and s h u t t e r  speeds - For  t h e  most p a r t  we kept  the  dark s l i d e  

out of t h e  camera for r ap id  access t o  p i c t u r e s .  That w a s  i n  

both t r a n s e a r t h  and t r a n s l u n a r  o r b i t  opera t ions .  

The k i t chen  t i m e r ,  t he  i n t e r v a l  timer I guess i t ' s  c a l l e d ,  was 

a very u s e f u l  i t e m .  I had t h e  f e e l i n g  t h a t  it needed a l i t t l e  

b e t t e r  t i m e  c a l i b r a t i o n  on i t .  But i n  using it for t he  SIM 

bay opera t ion ,  sometime you would l i k e  t o  have a l i t t l e  more 

accura te  timing. There's a lso ,  I t h i n k ,  usefulness i n  c e r t a i n  

places i n  t h e  spacecraf t  t o  have hook Velcro as we l l  as p i l e ,  

because hook i s  u s e f u l  f o r  hanging up washcloths and o ther  items 

t h a t  i n  themselves represent  a p i l e  conf igura t ion .  We made 

considerable use of of t h e  sp r ing  bungees s t r e t c h e d  across 

t h e  switch panels i n  order  t o  not  only con t ro l  the da ta  books 

t h a t  we're using bu t  also t o  a i d  i n  biomed donning by p u t t i n g  

all t h e  gear  i n  one spot  with t h e  bungee. Also, it w a s  used 

during eating and t o  hold t h e  various food packs. We tended 

t o  put t h e  food Velcro next t o  the  f l i g h t  Velcro because it 

was of a supe r io r  q u a l i t y .  
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SCHMITIl The gray t a p e  i n  t h e  CSM i s  r e a l l y  u s e f u l  only when you s t i c k  

it t o  i t s e l f .  It does not  s t i c k  t o  spacec ra f t  or anything else 

very w e l l .  

( CONT'D)  

We tended t o  save t h e  food pack t a p e  which i s  much 

be t t e r  gray t a p e  than  t h e  stowed t a p e .  

We had an adequate amount of t i s s u e ,  bu t  I t h i n k  had w e  had 

any more problem than  we d i d  wi th  t h e  loose bowel movements 

t h a t  w e  would have run out of t i s s u e .  I t h i n k  you ought t o  

consider  t h a t  i f  t h e r e ' s  any concern t h a t  we  may not  so lve  our 

problems of loose  bowel movements t h a t ,  i n  Skylab,  t h e r e  should 

be some way t o  stow a cons iderable  amount of e x t r a  t i s s u e .  

t h ink  w e  had j u s t  t h e  r i g h t  amount of towels .  

op t ion  of c leaning  up a t  times and not  be ing  concerned about 

us ing  d i r t y  towels s e v e r a l  t imes.  

I 

It gave us t h e  

22.2 LM 

CERNAN C r e w  compartment conf igura t ion  on t h e  LM w a s  as t h e  mockup con- 

f i g u r a t i o n  and as adve r t i s ed .  There were no problems, through- 

out s to rage  o r  unstorage.  R e s t r a i n t  systems were used f o r  

descent  and a scen t .  They worked f i n e .  We used no t o o l s  i n  t h e  

LM t h a t  I can r e c a l l .  Our camera equipment had only one aromaly 

t h a t  I know o f .  A 16-millimeter camera f a i l e d  t o  s ta r t  during 

a scen t .  The LMP t r i e d  t o  s ta r t  t h e  camera i n  1 2  frames p e r  

second. H e  couldn ' t  s t a r t  it. H e  had t o  hold  it and it would 
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CERNAJJ run i n  24 frames per  second. 

It d id  run by i t s e l f  1 2  frames per  second l a t e r .  So we might 

H e ’ l l  have t o  descr ibe  t h e  d e t a i l s .  
( CONT ‘D) 

have t o  go back and make a check and pick up with Jack on t h a t  

camera. 

SCHMITT The LM crew compartments w a s  f i n e .  We had no t r o u b l e  except 

i n  one i n c i d e n t a l  case i n  f ind ing  t h e  gear .  The r e s t r a i n t  

system I used during descent and ascent  worked f i n e .  

a l l  t h e  t o o l s  t h a t  w e  needed; o f  course,  w e  d i d n ’ t  need any t o  

speak o f .  

cabin and su r face  operat ion for t h e  obvious reasons t h a t  one 

had disappeared i n  t h e  command module. 

We had 

We got by with one p a i r  of s c i s s o r s  both f o r  t h e  

Again t h e  same comment i s  t h a t  i n  t h e  LM t h e  gray t ape  was not 

adequate. 

Camera equipment i n  t h e  LM was more than  adequate. 

back t h e  CDR su r face  camera and t h a t  w a s  used during the  ren- 

dezvous f o r  a i r- to- a i r  p i c tu res  and a l s o  for air- to-ground 

p ic tu res  and it was used f o r  LM magazines i n  t h e  command module 

u n t i l  we had used up a l l  t h e  LM f i l m  t h a t  had not been used on 

t h e  su r face  f o r  lunar o r b i t  operat ions.  Only h a l f  a mag of 

b lack  and white  f i l m  w a s  ava i l ab le  for use during t h e  post-  

rendezvous period.  I th ink  w e  used j u s t  about every frame of 

We brought 
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SCHMITT f i l m  t h a t  w a s  reasonably a v a i l a b l e  t o  us  i n  t he  f l igh t .  We 

used a l l  t h e  LM f i l m  b u t  maybe h a l f  a mag of b l ack  and whi te  
( CONT'D)  

and h a l f  a mag of  co lo r  p r i o r  t o  l i f t - o f f .  By t h e  end of t h e  

rendezvous sequence, we had used up a l l  t h e  c o l o r ;  and then  by 

t h e  end of our  TEI, w e  used up t h e  r e s t  of t h e  b l ack  and whi te  

f o r  ta rge t- of- oppor tuni ty  p i c t u r e s .  I th ink  i t ' s  a s e r i o u s  

mistake not  t o  do every th ing  p o s s i b l e  t o  stow more f i l m  than  

you need. We had j u s t  t h e  right amount of f i lm .  We were con- 

s e r v a t i v e  about, f i l m  usage b u t  no t  gene ra l ly  conserva t ive .  We 

took all t h e  p i c t u r e s  w e  wanted. The crew j u s t  shou ldn ' t  be 

r e l u c t a n t  t o  t a k e  p i c t u r e s  because t h a t ' s  t h e  prime mode of 

documentation. 
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CERNAN 

EVANS 

CEBNAN 

S CHMITT 

23.0 FLIGHT DATA FILE 

The F l igh t  Data F i l e  w a s  i n  tune with the  f l i g h t ;  i t  was corn- 

p l e t e ;  it was followed; and it was i n  excel lent  shape. 

It w a s  i n  outstanding shape. There w a s  absolute ly  nothing 

wrong with it. 

We had minimal updates t o  t h e  crew cue cards and minimal updates 

t o  t h e  F l i g h t  Plan. 

all together .  There's nothing we can add t o  it. The Lunar 

Surface Checklist w a s  t h e  one t h a t  had most real- time updates 

and t h a t  w a s  simply based on mileages and bearings because t h e  

LM pos i t ion  was s l i g h t l y  e a s t  of where we had set up t h e  L u n a r  

Surface Checklist.  The Checklist was changed i n  r e a l  time 

because of the  t i m e  a l l o t t e d  at each s t a t i o n .  That 's  t o  be 

expected as t h e  check l i s t  i s  only a guidel ine anyway. 

Fl igh t  planning d id  a super job g e t t i n g  it 

23.1 CSM 

Generally, I have nothing but p ra i se  f o r  t h e  Fl ight  Data F i l e ,  

both vehic les .  One comment on the Fl ight  Plan Supplement. We 

had s p l i t  pages f o r  medical and food logging. 

a mistake. We tended t o  only use t h e  book as a whole and it 

was a good place  t o  keep them. 

s p l i t  they were t o o  t h i n  t o  maintain. 

t o  f a l l  out of the  book, I recommend not  s p l i t t i n g  the  pages 

That w a s  probably 

If you had wanted t h e  pages 

Furthermore, they tended 
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SCHMITT o r  having heavier  paper if you want them s p l i t .  I had an e x t r a  

cue card b u i l t  for panel 229. I t h i n k  it w a s  an excel lent  card 
( CONT'D) 

t h a t  summarized t h e  c i r c u i t  breaker  ftlnctions both on 229 and 

on panel  8. It w a s  not  used because w e  had no systems anomalies 

of any s ign i f i cance  t h a t  would relate t o  t h a t  card.  But I would 

s t rongly  recommend i t s  a v a i l a b i l i t y  i f  only for t r a i n i n g .  I t ' s  

a good quick review of what you l o s e  o r  r e t a i n  for t hose  two 

panels .  

I n  the F l igh t  P l a n ,  I added some pen and ink  cues a.long t h e  

margins f o r  c e r t a i n  observat ional  t a r g e t s  t h a t  I p a r t i c u l a r l y  

wanted t o  look at.  These are independent of any designated 

experiment and I entered  them as a funct ion of time. That 

seemed t o  work very we l l  f o r  me.  

way to go, s ince  it shouldn' t  concern any l a r g e  number of 

people. Gordy Ful l e r ton  f ixed  up t h e  c i r c u l a r  o r b i t a l  cue card  

for me with s i m i l a r  designat ion of c r a t e r s  as a funct ion of 

time. I d id  not use t h a t .  Not because it wasn't  a good i d e a  

but  because of  f a m i l i a r i t y  with t h e  Moon, which came very 

quickly a f t e r  a couple of o r b i t s .  You could recognize your 

pos i t ion  on t h e  Moon f a i r l y  e a s i l y  as a funct ion of each rev ,  

e i t h e r  t iming t h e  rev ,  approximate t i m e  s ince  sunse t ,  o r  j u s t  

because you could look out t h e  window and could t e l l  where you 

were. 

I th ink  it i s  t h e  easiest 
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23.2 LM 

SCKMITT The same comments apply. I think a l l  t h e  Fl ight  Data F i l e  items 

were excel lent .  We logged most of our s p e c i f i c  items such as 

alinement data and comparable kinds of th ings  i n  t h e  checkl is t  

and at the point  where they were co l l ec ted  r a t h e r  than i n  t h e  

Data Book. 

Cuff checkl is t  - We talked about that i n  t h e  surface  items. I 

thought the cuff  checkl is t  w a s  excel lent .  

We had t h e  r i g h t  kind of photo maps and they were use fu l  fo r  

reference when we were around a given s t a t i o n .  

we used them as much as I had ant ic ipated .  

I don't  th ink 

Navigation was  no problem as t h e  points  t h a t  we had se lec ted  

previously were excel lent  points  f o r  inves t igat ion.  There w a s  

no need t o  t r y  t o  decide on an alternative point  t o  try t o  

study i n  t h e  v i c i n i t y  of a given s t a t i o n .  The l i s t  of items 

t o  be accomplished at each s t a t i o n  were mindjoggers t o  read at 

each s t a t i o n .  They were not used as much as I thought they 

would be i n i t i a l l y .  That was  mainly because we  had become s o  

fami l i a r  with t h e  items t h a t  each s t a t i o n  was i n  i t s e l f  easy 

t o  r e c a l l  as a r e s u l t  of having created  t h e  check l i s t .  So, t h e  

checkl is t  was turned out t o  be more of a learning i tem rather 
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SCHMITT than a reference  i t e m  f o r  use on t h e  sur face .  I wouldn't  
( CONT'D)  

have done it any d i f f e r e n t l y .  

I p a r t i c u l a r l y  want t o  compliment Chuck L e w i s  on t h e  Timel ine 

Book. 

with it a t  a l l .  That of course app l i e s  t o  every check l i s t  w e  

had. 

Fortunately,  we d id  not  have t o  use t h e  Malfunction Book. 

Only once d id  I p u l l  out t h e  Systems Data Book t o  check on a 

systems problem and I can ' t  remember w h a t  that  w a s  now. 

The book w a s  very very w e l l  done and w e  had no problems 

There were no procedural  e r r o r s  i n  any of t h e  books. 

23.3 CHARTS AND MAPS 

EVANS I never d id  use t h e  sun compass. I didn ' t  have t i m e  t o  get  it 

squared away o r  t o  figure out where it w a s  and follow it around. 

I never used it as much as I thought I w a s  going t o  p r i o r  t o  

t h e  f l i g h t .  A f t e r  you've been up t h e r e  f o r  a while  you could 

look out t h e  window and t e l l  e s s e n t i a l l y  where you w e r e ,  s o  

you r e a l l y  d i d n ' t  need it. 

t h e  s e t t i n g s  f o r  t h e  cameras and hopeful ly t h e r e  wasn't  any 

problems i n  t ha t  respect .  W e  used t h e  o r b i t  monitor cha r t s .  

They are  not as good as they  could be but  were u s e m 1  i n  f inding  

out where you were and looking up a f e w  of t h e  c r a t e r s .  I d id  

not  use t h e  contingency char t  at a l l .  

You kind of guess p r e t t y  much on 
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CERNAN Let me comment about t he  LM landing s i t e  monitor chart and 

ascent monitor chart .  The only time we used these  charts  w a s  

i n  observing t he  landing s i t e  f rom t h e  command module on a day 

p r io r  t o  landing. 

t he  ascent guidance systems we did not have t o  use t h e  ascent 

monitor chart  a t  all. 

Because of t he  operation of the  PGNS and 

Lunar surface maps - We used i n  t he  cockpit a f t e r  t he  EVAs but 

only pointedly toward t r y ing  t o  re locate  our t raverse  and make 

sure we were aware of t he  c ra te r s  we saw and where we had been. 

They were sort of a resume-type post-EVA rather  than pre-EVA 

planning guide. L e t  Jack comment on t he  EVA t raverse  maps. 

I th ink  we used t h e m  far less than Jack planned. I used 

cuff checklist  for al l  my navigation and f o r  my t raverse  even 

though I was t o l d  t h a t  it would be r e l a t i ve ly  useless.  My cuff 

checklist  was a very v i t a l  par t  of nly lunar surface navigation. 

WARD What d id  you use t o  make t h e  fender w i t h ?  

CERNAN In  that respect ,  they were very useful .  

SCHMITT I thought I would use t h e  o r b i t  monitor charts  i n  t he  CM,  so 

I had an ex t r a  one put on s o  it wouldn't i n t e r f e r e  w i t h  t he  

planned a c t i v i t i e s  of t he  CMP. 

I eventually d id  some sketching on it post-TEI. 

labeled about f i ve  spec i f ic  points as areas A,  B ,  C ,  D ,  

I d i d  not use t h a t  very much. 

I think I 
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SCHMITT maybe E ,  and t h e s e  are referenced i n  
( CONTI D )  

a s p e c i f i c  observat ions.  

crew notebook f o r  

One i t e m  - t h a t  cha r t  should have been i d e n t i c a l  t o  t h e  CMP's 

char t .  There were a f e w  pen and ink changes l e f t  o f f  such as 

exposure s e t t i n g s  f o r  c e r t a i n  photo t a r g e t s  t h a t  caused some 

confusion. The CSM lunar landmark maps t h a t  t h e  LMP had added 

i n  t h e  rear of t h a t  book, again,  were not used. A s  I w a s  

observing a s p e c i f i c  poin t  o r  area such as Gagarin I would not  

t ake  t h e  t i m e  out t o  sketch on t h e  photo. I tended t o  look at 

the  f i r s t  opportunity and t o  take  notes i n  t h e  notebook rather 

than  t r y i n g  t o  ske tch  on the photograph. 

I th ink  having s e l e c t e d  them and s tud ied  them p r e f l i g h t  made 

it worth having them around. 

w a s  probably less than t h e  necess i ty  f o r  having reviewed them 

and s tudied  them. I s t i l l  would want t o  have t h a t  k ind  of  d a t a  

available in the spacec ra f t .  I think the  C M P  used h i s  v i s u a l  

t a r g e t  maps considerably. I did  on a couple of occasions. For 

t h e  most p a r t ,  t h a t  w a s  post-TEI and I made some notes and 

sketches on some of those  maps. I th ink  t h a t  f'unction w a s  

because t h e r e  w a s  a l o t  of t i m e  t o  look at t h e  Moon make a 

sketch ,  and then  look back and f i x  it up post-TEI. In  o r b i t ,  

t h e  t i m e  j u s t  d id  not e x i s t .  As  Dick Gordon s a i d  a couple 

years  ago, "Once you start  f l y i n g ,  the clock i s  relentless."  

The necess i ty  f o r  f l y i n g  them 



23-7 

23.4 GENERAL FLIGHT PLANNING 

EVANS Out s t  anding. 

CERNAN This may be an appropriate place t o  comment on how w e  handled 

t he  lunar  o rb i t  phase with three  men i n  t h e  spacecrart .  

t h e  f i r s t  2 hours i n  the  spacecraf t ,  we f igured out t h e  most 

expeditious and e f f i c i en t  way of handling it and it worked t h a t  

w a y  throughout t h e  r e s t  of t h e  flight. 

l e f t  s ea t ,  where he belongs anyway and took t h e  Fl ight  Plan. 

Windows 5, 4, and 3 point  towards the  lunar surface s o  I l e t  

t h e  o r b i t a l  geologist  and t h e  surface geologist  look out the  

windows and m a k e  a l l  their  f inds .  I kept them honest on SIM 

bay, made a l l  t h e  a t t i t u d e  changes t ha t  were required, and 

After  

The CDR got i n  t he  

kept them up t o  date on a l l  SIM bay switch changes. I ran the  

spacecraft ,  they did  t h e  o r b i t a l  geology, and I kept them 

honest. I kept out of t h e i r  way. I stayed on my s ide  of t he  

spacecraf't, kept the  systems and t he  wor ld  honest and they cut 

loose. 

You didn ' t  bump i n t o  each other.  Occasionally I would sneak 

a peek and say they w e r e  right or wrong and l e t  it go at t h a t .  

That's the  way I'd recommend doing it a l l  the  time. 

EVANS Level of d e t a i l s  provided in onhoard documentat ion/recomndation 

changes - Solo phase - I have no recommended changes. 

i n  outstanding shape. 

it out i n  t h e  simulator. 

It w a s  

We had gone through it before and checked 
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CERNAN I want t o  comnent under miscellaneous. I th ink  t h e  F l igh t  Plan 

c a r r i e d  j u s t  enough d e t a i l  t o  t e l l  you what w a s  going on and 

what w a s  going t o  happen. If you were not  f a m i l i a r  with t h e  

d e t a i l s  o f  t h e  operat ion of t h a t  p a r t i c u l a r  system or what you 

were going t o  do i n  terms of  going i n t o  P T C  o r  any o the r  phase 

i n  t h e  mission it would refer you t o  t h e  Systems Book o r  G&C 

Dictionary. 

I l i k e  t h i s  way of doing th ings .  

Plan p lus  two other  documents out .  One w a s  a Systems Book and 

t h e  o ther  w a s  probably a G&C Dictionary. 

You d id  not  have t o  repeat  them i n  t h e  F l igh t  Plan. 

We genera l ly  had t h e  F l i g h t  

EVANS W e  kept t h e  G&C d ic t iona ry  out .  I n  the solo phase, I had t h e  

Experiments Checklis t  out ,  too .  

SCHMITT The F l igh t  Plan w a s  exce l l en t .  

a l l  t h a t  I'm aware o f .  T o w  Holloway and h i s  people are t o  

be complimented. The nuniber of d i f f e r e n t  requirements and 

experiments and general  opera t ional  items t h a t  were requi red  t o  

be in t eg ra ted  w a s  very very high.  It w a s  done i n  an extremely 

competent and usable way. I can ' t  t h i n k  of anything t h a t  I 

would change i n  t h e  w a y  t h a t  t h e  F l igh t  Plan w a s  w r i t t e n .  

W e  had no problems with it at 

23.5 PREFLIGHT SUPPORT 

EXA.NS Good. 

CERNAN Updated properly.  This is both LM and CSM. 
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EVANS The CSM had no problem. We would give the  information t o  the  

people at the Cape and they would make the  changes i n  t h e  CSM 

and quar ters  copies. We had them i n  a timely manner. Coordina- 

t i o n  w a s  good between t h e  Cape and Houston. 

Change propulsion system - There were very few changes i n  the  

checkl is ts  themselves once you came out with the  primary book. 

There were few changes a f t e r  t h a t .  

Real time procedures changes - They were qui te  nominal and from 

the  CSM standpoint e a s i l y  taken care of. 

CERNAN A s  far as I ' m  concerned, t h e  LM pre f l igh t  support on t he  Fl ight  

Data F i l e  w a s  excel lent .  If the r e ' s  anyplace tha t  I'd m a k e  a 

comment on it w a s  the  f a c t  that somehow the  latest  changes we 

thought w e r e  i n  a system somehow never got i n  u n t i l  t h e  morning 

of the  s i m .  They were always the re  f o r  t h e  s i m .  

Real-time procedural changes i n  t h e  LM - There were r ea l l y  none 

except f o r  t he  EVA. In  t he  command module, they were s o  minimal 

that it w a s  no problem updating the F l i g h t  Plan as we went 

along. I might add t h a t  the clock sync w a s  s o  smooth tha t  you 

wouldn't even bel ieve  t h a t  it. 

clocks, and we were on our way. That put us r igh t  on t he  Fl ight  

Plan and t h a t ' s  probably one of the smoothest ideas anyone ever 

had. 

I t  It went zap," we updated our 
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SCHMITT Excellent i n  the  Flight  Data F i l e  area. One spec i f i c  i t e m  t h a t  

I had w a s  two or th ree  b r i e f i ng  sessions on port ions of the  

lunar o rb i t  during which I w a s  i n  t he  CSM spacecraft .  We went 

over i n  de ta i l  the  a t t i t u d e s ,  maneuvers, and t h e  window avail-  

a b i l i t i e s  s o  t h a t  I w a s  able t o  plan i n  a very shor t  amount of  

time with minimum e f f o r t  my par t  f o r  my own personal observa- 

tions of the  lunar surface.  I appreciated t h a t  e x t r a  above 

and beyond t he  c a l l  of  duty on t h e  par t  of t he  f l i g h t  planners. 

I appreciated t h e i r  taking time out t o  do tha t  for me. 

it was useful  t o  have t h e  sessions where t he  f l i g h t  con t ro l l e r s ,  

the  crew, and the  f l i g h t  planners met and went over those por- 

t ions  of the  Fl ight  Plan which were not normally simulated. 

I w a s  a l i t t l e  b i t  disappointed i n  that  some of the  people who 

would be eventually in t imate ly  involved i n  t h e  mission were not 

at the  Flight  Plan review. 

I th ink 
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24.0 VISUAL SIGHTINGS 

CERNAN Countdown - It w a s  dark and we d i d n ' t  s ee  anything u n t i l  S-IC 

i g n i t i o n ,  The CDR and t h e  CMP could see  out t h e i r  s m a l l  windows 

i n  t h e  BPC t h e  glow of i g n i t i o n  p r i o r  t o  l i f t - o f f .  

Powered f l i g h t  - During t h e  a c t u a l  powered f l i g h t  of t h e  S-IC 

you could not see  anything at a l l .  You couldn' t  s ee  out t h e  

cockpi t ,  as w e  had t h e  l i g h t s  up f a i r l y  b r i g h t .  A t  s taging,  

t h e  S-IC shut  down, something t h a t  you don' t  s ee  i n  t h e  day- 

l i g h t  i s  t h a t  t h e  f i r e b a l l  overtook us. 

EVANS It s u r e  did.  

CERNAN When t h e  S-I1 lit o f f ,  we l i t e r a l l y  f o r  a nanosecond flew 

through t h e  b r igh t  yellow f i r e b a l l  t h a t  was l e f t  over from 

t h e  S-IC. Tower j e t t  was very evident.  You could see  t h e  

f l a s h  and I could see  t h e  e n t i r e  BPC. I could see  underneath 

it. It w a s  lit up underneath. The whole th ing  w a s  lit up. 

I could see  nothing on S-I1 u n t i l  S-I1 shutdown. I could see  

t h e  glow of S-IVB i g n i t i o n .  

it very e a s i l y  could have been t h e  f i r e b a l l  of S-I1 which 

t r i e d  t o  overtake us but  couldn' t  q u i t e  make it.  But t h e r e  

w a s  a glow r i g h t  during t h e  period of S-I1 shutdown t o  S-IVB 

i g n i t i o n .  During t h e  S-IVB burn, you could see  t h e  glow of 

t h e  aft engines throughout t h e  burn and throughout t h e  o r b i t a l  

I say t h e  glow of S-IVB i g n i t i o n ,  

operation. 
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CERNAN Earth o r b i t  - 

for a mode I1 
( CONT'D)  

I might comment t h a t  t h e  a v a i l a b i l i t y  of stars 

o r  mode I V  abort  w a s  p r e t t y  poor for two reasons.  

Number one: 

b r i g h t .  When we turned t h e  l i g h t s  down i n  t h e  cockpi t ,  I 

could not  p ick  out  d i s t i n c t  cons te l l a t ions  such as Orion, 

which I w a s  planning on using for a mode I V  abor t .  If w e  

would have had an SCS and G&N problem it would have been very 

d i f f i c u l t  t o  p ick  out stars for t h a t  abor t .  

n ight  a d a p t a b i l i t y  because w e  had l i g h t s  very 

EVANS I should mention i n  Earth o r b i t  you couldn' t  see t h e  stars i n  

the  te lescope  i n  t h e  dayl ight  but  they  showed up n ice  and 

b r igh t  and c l e a r  i n  t h e  sex tan t .  I t h i n k  t h a t  i s  probably a 

t y p i c a l  th ing .  

CERNAN When w e  burned out of Earth o r b i t ,  w e  s t a r t e d  t h e  burn i n  

darkness and f l e w  r i g h t  on through a sunr i se  during t h e  T L I  

burn. This w a s  p r e t t y  spectacular .  We shut down i n  dayl ight  

and had no o the r  v i s u a l  s igh t ings  a t  t h a t  poin t  i n  t ime.  

Trans lunar / t ransear th  - A f t e r  CSM separa t ion  from t h e  booster  

and docking with t h e  LM seve ra l  hours l a t e r ,  w e  could see  

something which may have been t h e  S- IVB or SLA panels .  A s  

soon as we turned around f o r  docking I could see  t h r e e  of  t h e  

four  SLA panels  tumbling slowly i n  space. This i s  not unusual. 

That s been seen before .  
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EVANS I never d id  see  a SLA panel .  

CERNAN There seemed t o  be an awful l o t  of p a r t i c l e s  with us cont inual ly  

throughout t h e  f l i g h t ,  both i n  t r a n s e a r t h  and t r ans lunar  coast  

and i n  lunar o r b i t .  

from t h e  RCS. Others were from dumped res idues .  They seemed 

t o  be hanging around t h e  LM as a r e s u l t  o f  p u l l i n g  i n  and out  

of t h e  S-IVB and they were always small p a r t i c l e s .  

i n i t i a l l y ,  were p ieces  of Mylar from t h e  S-IVB LM separa t ion .  

The o thers  were j u s t  l i k e  small dump c r y s t a l s  o r  residue.  On 

t h e  LM, p a r t i c u l a r l y ,  when you f i r e  t h e  RCS you could s e e  t h e  

RCS res idue .  

These p a r t i c l e s  were obviously res idue  

Some, 

EVANS That res idue  from t h e  RCS d i d n ' t  look a l o t  d i f f e r e n t  than a 

waste-water dump. 

CERNAN That ' s  r i g h t ,  except t h a t  i t ' s  l e s s  dense. 

EVANS Entry - J u s t  t h e  f i r e b a l l ,  and t h e  f i r e b a l l  i s  a l o t  b r igh te r  

than I thought it w a s  going t o  be.  

had sunglasses.  

window j u s t  s h o r t l y  a f t e r  t h e  .O5g when you start  picking up 

t h e  g r e a t e s t  por t ion  of t h e  f i r e b a l l .  

l a s t e d  f o r  maybe 30 t o  40 seconds. 

accustomed t o  t h e  br ightness  o r  t h e  br ightness  decreased. 

From t h a t  point  on, I could s e e  t h e  instrument panel.  

I almost wish I would have 

It was r e a l l y  b r igh t  out of t h e  rendezvous 

That br ightness  only- 

Then e i t h e r  you became 

Long 
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EVANS a f t e r  t h e  br ightness  of  the  f i r e b a l l  decreased, I could look 

back up through t h e  rendezvoi_zs window and see what t o  me w a s  
( CONT'D) 

kind of l i k e  a tunne l  with. a b r i g h t  spot  i n  t h e  middle of t h e  

tunne l .  Way down t h e  tunne l ,  way back behind, I could see 

t h e  f i r e b a l l .  

CERNAN The only unusual s i g h t i n g  I can r e c a l l  during landing o r  

recovery i s  when t h e  C M P  looked out t h e  window and s a w  t h e  

supe r s t ruc tu re  of an a i r c r a f t  c a r r i e r  and s a i d ,  "Oh, we've 

got a t i n  can with us . ' I  

EVANS Well, it w a s  kind of foggy on t h e  windows. 

SCHMITT Transearth we had only a s m a l l  c rescent  of an Earth and it w a s  

not f e a s i b l e  t o  do any extensive weather observat ions.  We 

had l i g h t  f l a shes  j u s t  about continuously during t h e  whole 

f l i g h t  when w e  were dark adapted. 

w a s  a f l a s h  on t h e  lunar  sur face .  That one period o f  t i m e  

when w e  had t h e  b l ind fo lds  on f o r  t h e  ALFMED experiment there  

were j u s t  no v is ib . le  flashes, although t h a t  evening, t h a t  

n i g h t ,  before  I went t o  s l eep  I not iced  t h a t  I was seeing t h e  

l i g h t  f l a shes  again.  So, it j u s t  seemed t o  be t h a t  one 

i n t e r v a l  e i t h e r  s i d e  of it where t h e  l i g h t  f l a s h  w a s  not 

v i s i b l e  t o  myself or  t o  t h e  o ther  two crewmen. 

I had one which I thought 
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25.0 PREMISSION PLANNING 

CERNAN Mission p lan  - A l o t  of work went i n t o  t h e  mission p l an ,  wi th  

t h e  r i g h t  people.  I t h i n k  we came out  wi th  a mission p l an  and 

a F l i g h t  P l a n  which w a s  no t  j u s t  a s u i t a b l e  one t h a t  would 

accomplish a purpose, b u t  w a s  a s u i t a b l e  one t o  be  ab l e  t o  f l y .  

EVANS The mission p l an  was taken  ca re  of  by a l o t  of people.  The 

f l i g h t  planning crew insu red  t h a t  every th ing  i n  t h e  mission 

p l an  w a s  taken c a r e  of. And I d id  no t  have t o  p a r t i c i p a t e  i n  

t h a t  p a r t  of it a t  a l l .  

CERNAN Procedura l  changes - I t h i n k  i n  qy experience on p a s t  f l i g h t s ,  

p rocedura l  changes were h e l d  t o  a minimum. 

h e l d  t o  a minimum because we r e s i s t e d  a g r e a t  many of  them, 

p a r t i c u l a r l y  i n  terms of  t h e  l u n a r  su r f ace  a c t i v i t i e s .  Pro- 

cedura l  changes i f  w e  would have allowed them t o  i n f i l t r a t e  

t h e  system, would have been wi th  us r i g h t  up t o  launch da te .  

We put  a cu to f f  on those  s e v e r a l  weeks be fo re  launch,  accepted 

a f e w  of them, and then  f o r c e f u l l y  would not  accept  any unless  

abso lu t e ly  mandatory a f ter  t h e  las t  3 weeks. That w a s  t h e  key 

t o  keeping t h a t  F l i g h t  Plan and t h e  l u n a r  su r f ace  procedures 

i n t a c t .  

I t h i n k  they  were 

Mission r u l e s  and techniques - I don' t  t h i n k  t h e s e  changed 

from any of  t h e  previous f l i g h t s .  
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EVANS 

CERNAN 

EVANS 

S CHMITT 

I don ' t  t h i n k  so  e i t h e r .  

They were i n  good shape and followed q u i t e  we l l .  

p l ace  w e  exe rc i sed  a s l i g h t  d i f f e r e n t  approach i n  mission rules 

was t h e  f a c t  t h a t  we had a D O I- 1  which d i d  not  t a k e  us down t o  

t h e  m i n i m u m  a l t i t u d e  t h a t  we had gone t o  i n  t h e  p a s t  and t hen  

a D O I- 2  i n  t h e  LM. 

The only  

Let me go back t o  t h e  F l i g h t  Plan here .  

f i r s t  t ime we've ever  t r i e d  t h i s  from t h e  command module s tand-  

po in t  anyhow. This was t h a t  each person respons ib le  for a 

s e c t i o n  of t h e  F l i g h t  P lan ,  whether it was from LO1 t o  DO1 or 

D O 1  t o  c i r c ,  w a s  brought down t o  t h e  Cape and u t i l i z e d  on t h e  

s imula tor  console while  I o r  t h e  backup crew ran through t h e  

I t h i n k  t h i s  w a s  t h e  

pre l iminary  F l i g h t  Plans be fo re  they  were even i n  t h e  p r i n t  

s t a g e ,  

Plan. They could s e e  t h e  problems involved and we worked 

t o g e t h e r  t o  ge t  a good plan.  This took a day t o  a day and a 

h a l f  a t  a t ime.  I th ink  it w a s  well worthwhile. 

We e s s e n t i a l l y  were debugging t h e i r  p a r t  of t h e  F l i g h t  

There were periods of some d i f f i c u l t y ,  p r e f l i g h t  p a r t i c u l a r l y ,  

i n  t h e  a r e a  of medical requirements and i n  some last- minute 

poss ib l e  s c i e n t i f i c  requirements p a r t i c u l a r l y  on t h e  samples,  

bu t  every th ing  seemed to get reso lved  s a t i s f a c t o r i l y .  I c a n ' t  
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SCHMITT t h i n k  o f  anything t h a t  was not  handled very w e l l  by t h e  support  

crew, Bob Parker  i n  t h e  sc ience  area, and Gordy F u l l e r t o n  and 
( CONT'D) 

Bob Overmyer i n  t h e  ope ra t iona l  areas. I guess t h e  b igges t  

s i n g l e  area that  took t i m e  was t h e  CMF"s dea l ings  wi th  t h e  

lunar sounder. Most of  our ALSEP changes were a l l  taken ca re  

of p r i o r  t o  our t r a i n i n g .  

t hey  w e r e  taken c a r e  of e a r l y  i n  t h e  t r a i n i n g  cyc le .  

We had a few minor sugges t ions ,  b u t  

Mission rules and techniques were f a i r l y  w e l l  def ined  very 

e a r l y  by P h i l  Sha f fe r  and h i s  crowd i n  t h e  techniques area. 

The mission rules as defined by J e r r y  G r i f f i n  a n d ' h i s  people 

were a l l  i n  t h e  r i g h t  d i r e c t i o n  i n  t ha t  t hey  enhanced t h e  

p r o b a b i l i t y  of  making a landing  i n  a succes s fu l  mission. 

r e a l l y  never had t o  exe rc i se  any o f  t h e  mission r u l e s  i n  an 

abnorma1wa;y. 

We 

I t h i n k  t h a t  t h e  one time t h a t  a mission r u l e  

tended t o  be  a c o n t r o l l i n g  f a c t o r  was i n  t h e  l i m i t a t i o n  on 

the work at s t a t i o n  4, Shorty Cra te r .  

walkback c o n s t r a i n t  and te rmina ted  tha t  work a f t e r  only 

35 minutes. Another 30 minutes there  would have been extremely 

valuable. 

phenomena exposed a t  t h a t  c r a t e r  t h a t  can be understood. 

We were up aga ins t  t h e  

I hope t h a t  w e  got enough information on t h e  
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26.0 MISSION CONTROL 

CERNAN I th ink  t h e  GO/NO GOs and t h e  performance of t h e  CAPCOMs was 

outstanding.  They gave us each GO, both CM and LM. 

were no NO GOs,  so  we rece ived all GOs. 

We received our updates on t i m e .  I don ' t  th ink  t h e r e  w a s  any 

concern or problem t h e r e .  Consumables i n  both vehic les  were 

nominal or b e t t e r  than nominal. 

There 

Everything w a s  nominal. 

Oxygen - We had p lenty  of oxygen i n  both veh ic l e s .  

E l e c t r i c a l  power - We had p lenty  of e l e c t r i c a l  power i n  both 

vehic les  . 

The RCS f'uel i n  t h e  se rv ice  module w a s  w e l l  above t h e  red l i n e  

fo r  t h e  en t i r e  f i rs t  p a r t  of t h e  mission and at or above t h e  

red  l i n e  t h e  l as t  ha l f  of t h e  mission. We went i n  on double 

r ing  i n  t h e  command module and w e  couldn' t  have used very much. 

EVANS I used more f u e l  than  I would have i n  t h e  s imula tor  because 

t h e r e  were always some rates;  cross coupling i n  p i t c h  and yaw 

i n  t h e  command module RCS. 

CERNAN LM RCS - W e  landed with more RCS than  I ' d  ever  seen i n  s imula tor ,  

w e l l  over 80 percent ,  which made me f e e l  good. 
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CERNAN 
( C O N T ' D )  

DPS p rope l l en t  - We landed wi th  between 7 and 9 p e r c e n t ,  which 

i s  fa r  more than  I ' d  ever seen i n  t h e  s imula tor .  

SPS fue l  - I t h i n k  came out j u s t  about r i g h t  on t h e  money. 

d i d  not  make any SPS midcourses on t h e  way home and w e  had 

about 3 percent  i n  each s i d e .  

We 

The key t o  t h e  F l i g h t  P l an  and t h e  key t o  a smooth ope ra t ion  

of t h e  SIM bay i n  l u n a r  o r b i t  wi th  a l l  t h r e e  ind iv idua l s  i n  t h e  

spacecraf t  w a s  t h e  f a c t  t h a t  real-time changes were h e l d  t o  a 

minimum. The F l i g h t  P lan  w a s  s o  w e l l  thought  out and w a s  

working s o  w e l l  t h a t  real- t ime changes w e r e  ve ry  s imple ,  

e x p l i c i t  , and not  t ime consuming. 

EVANS It w a s  an outs tanding  way t o  run a f l i g h t .  Communications 

were always good. 

CERNAN The only communications problem w e  had i n  t h e  LM w a s  r i g h t  

af ter  ascent  when we  l o s t  the  high ga in  where t h e  ground could 

hea r  every th ing  w e  s a i d .  We had a l o t  of no i se  and s t a t i c  i n  

t h e  background and w e  could not  h e a r  anything t h a t  t h e  ground 

said  u n t i l  about 3 minutes i n t o  t h e  f l i g h t .  

SCHMITT Typical ly  outs tanding  suppor t .  The number of ex t racur r icu lum 

hours t h e  LM people and t h e  EECOMs f o r  t h e  CSM i n  p a r t i c u l a r  

put i n  with m e  on Saturdays and o t h e r  times j u s t  t a l k i n g  over  

systems , techniques , and mission r u l e s  w e r e  a major f a c t o r  i n  
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SCHMITT 
( CONT ' D) 

helping me understand and keep up t o  speed. 

they gave me i n  designing t h e  emergency cue cards for t'ne LM 

The he lp  t h a t  

w a s  a major cont r ibut ion  although w e  d id  not use them. Had 

we requi red  them I th ink  it would have gone very w e l l .  I want 

t o  poin t  out t h a t  Dick Thorson was i n s t r u m n t a l  i n  organizing 

t h e  LM and j o i n t  CSM/LM sess ions .  H e  was a major organizer  

for t h e  c rea t ion  and t h e  updating of t h e  emergency cue cards.  

It w a s  my understanding t h a t  some of t h e  th ings  I had hoped 

could b e  done during t h e  f l i g h t  were not  poss ib le  because of 

real-time discussions i n  t h e  Mission Control.  S p e c i f i c a l l y ,  

one of those  th ings  was t o  have a summary of t h e  th inking of 

t h e  science personnel i n  t h e  back room given t o  m e  while  i n  

f l i g h t .  

t ransmitted t o  them verbal ly  and v i s u a l l y  through t h e  t e l e v i s i o n  

The th inking w a s  t o  be  based on t h e  da ta  t h a t  we had 

camera. 

th inking,  but  apparently t h i s  w a s  not  poss ib le .  

t o  th ink  t h a t  i n  t h e  f u t u r e  w e  can look at ways of using t h e  

team approach t o  science inves t iga t ions  i n  space rather than  

depending s o l e l y  on t h e  observat ional  c a p a b i l i t y  and t h e  

i n t e r p r e t a t i v e  capab i l i ty  of t h e  men who are performing t h e  

job.  There is no reason t h a t  I can s e e  not  t o  use a l l  t h e  

b r a i n  power t h a t  i s  ava i l ab le  at any given t a s k ,  and p a r t  of 

t h a t  b r a i n  power is  on t h e  ground. 

I had hoped t h a t  I would have t h e  b e n e f i t  of t h e i r  

I would l i k e  
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27.0 HUMAN FACTORS 

27.1 PREFLIGHT 

CERNAN P r e f l i g h t  h e a l t h  s t a b i l i z a t i o n  and c o n t r o l  program - I guess 

it w a s  adequate. We s t ayed  hea l thy ;  w e  came back hea l thy .  

Medical ca re  w a s  adequate. P r e f l i g h t  t ime f o r  r e s t ,  e x e r c i s e ,  

and s l e e p  i s  something t h a t  only t h e  crew can provide f o r  

because t h e r e ' s  never enough t ime t o  t r a i n .  When t h e r e ' s  

no t  enough t i m e  t o  t r a i n ,  then  t h e r e ' s  never  enough t i m e  t o  

g e t  adequate s l e e p ,  res t ,  and exe rc i se .  It r equ i r e s  a c e r t a i n  

amount of scheduling and crew d i s c i p l i n e  t o  ge t  it a l l  i n .  

I b e l i e v e  t h a t  w e  got  it in .  Adequately prepared physiologi-  

c a l l y  f o r  t h e  f l i g h t  at l i f t - o f f .  

Medical b r i e f i n g  and exams - After ex tens ive  p r e f l i g h t  work 

f o r  s e v e r a l  months p r i o r  t o  t h e  exams, I th ink  t h a t  t hey  even- 

tually ran  r e l a t i v e l y  smooth wi th  t h e  except ion of a f e w  m i s -  

conceptions over t h e  use of t h e  lower body negat ive  p re s su re  

i n  t h e  C M P ' s  G-suit garment , which eventua l ly  got  resolved.  

Ea t ing  h a b i t s  and amount of  food consumption. P r e f l i g h t  - 

I t h i n k  t h e  crew has no g r ipes .  We were s a t i s f i e d .  

EVANS It w a s  good. 



27-2 C 

CERNAN The medical department w a s  s a t i s f i e d  and we were sa t i s f ied .  

SCHMITT I pe r sona l ly  did not  f i n d  any g r e a t  d i f f i c u l t y  working out  o r  

adhering t o  t h e  requirements .  Medical c a r e ,  although a very 

l i m i t e d  requirement ,  w a s  good. 

t i o n s  t h a t  r eac t ed  as they  always had,  and w e  were able over 

a per iod  of 10 days o r  two weeks t o  g e t  t hose  c l ea red  up. 

I had a couple of s i n u s  in fec-  

Time f o r  e x e r c i s e  w a s  probably less than  it should have been ,  

although I was ab le  t o  g e t  a good workout about every o t h e r  

day i n  add i t i on  t o  t h e  workouts w e  go t  as a normal course of 

our  EVA t r a i n i n g .  Eventual ly Tex s t a r t e d  scheduling a p r e t t y  

normal schedule t i m e  i n  t h e  l a t e  af te rnoon f o r  e x e r c i s e .  That 

helped as a r*eminder t o  s e e  t h a t  t h a t  exe rc i se  w a s  ob ta ined .  

It i s  hard ,  a t  leas t  i n  t h e  luna r  t r a i n i n g  program, t o  g e t  i n  

exe rc i se  per iods  during t h e  day. Q u i t e  f r equen t ly ,  t h e  exer-  

c i s e  w a s  done i n  t h e  KSC g y m  at  n igh t .  Rest and s l e e p  i s  an 

ind iv idua l  t h i n g .  I made a p a r t i c u a l r  e f f o r t  t o  always g e t  as 

much as I poss ib ly  could and never g e t  behind t h e  power curve 

on rest .  My personal  experience i s  t h a t  I tend  t o  g e t  co lds  

and r e s u l t i n g  s inus  i n f e c t i o n s .  
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SCHMITT Medical b r i e f i n g  w a s  good. The exams seemed t o  go very w e l l  
( C O N T ' D )  

i n  qy es t ima t ion .  They were as expedi t ious  as poss ib l e  under 

t h e  circumstances.  I t h i n k  t h e  ope ra t iona l  medical personnel  

who c a r r i e d  out t h e  exams are t o  b e  complimented i n  t h e i r  e f f o r t s  

t o  see t h a t  t h e  exam w a s  as p a i n l e s s  and as e f f i c i e n t  as 

% 

poss ib l e .  This should a l s o  inc lude  the p o s t f l i g h t  exams on t h e  

Tic onderoga . 

Eat ing  h a b i t s  and t h e  amount of food consumption were normal 

except dur ing  those  per iods  when w e  were on t h e  i n f l i g h t  food 

p r i o r  t o  launch. Those t imes tended t o  decrease my a p p e t i t e ,  

although t h e  food w a s  c e r t a i n l y  t o l e r a b l e .  It w a s  no t  poss ib l e  

f o r  me t o  eat . t h e  amount of  food t h a t  w a s  provided f o r  me. 

This  a l s o  app l i ed  t o  space work i n  t h e  case of t h e  i n f l i g h t  

e a t i n g .  Although I d i d  not eat everything t h a t  w a s  a v a i l a b l e  

i n  qy food packages, I apparent ly  needed t o  i f  I wanted t o  

avoid l o s i n g  w e i g h t .  My a p p e t i t e  w a s  down and I had a l o s s  of  

weight .  A t  t h e  t i m e  of t h i s  record ing ,  my weight has  not  y e t  

gone up t o  p r e f l i g h t  l e v e l s ,  which may have been a l i t t l e  h igh .  

f 
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27.2 FLIGHT 

CERNAN Appet i te  and food preference.  

EVANS Appeti te  i n- f l i g h t  versus 2-week p r e f l i g h t  - I don’t t h i n k  

t h e r e  was any change f o r  m e  a f t e r  t h e  first  day and a h a l f .  

CERNAN My a p p e t i t e  normally i n f l i g h t  , based upon p a s t  experience , 

w i l l  decrease markedly versus nominal p r e f l i g h t  a c t i v i t y .  

Everything e l s e  be ing  c o n s i s t a n t l y  nominal, I would probably 

have t o  fo rce  myself t o  e a t  because t h e  requirement i s  t h e r e  

t o  have t h a t  energy and food, but  t h e  a p p e t i t e  would not  neces- 

s a r i l y  be t h e r e .  This i s  j u s t  t y p i c a l  of  me .  I n  t h i s  p a r t i c -  

ul-ar case ,  t h e  food as expected, produced a g r e a t  dea l  of  gas.  

For t h e  f i r s t  p a r t  of t h e  f l i g h t ,  it w a s  unpassable gas which 

r e s u l t e d  i n  a b i g  f o o t b a l l - l i k e  knot i n  t h e  stomach which 

ranged i n  degree from inconvenience t o  annoyance t o  d i s t u r b i n g  

and downright p a i n f u l  i n  some cases .  That a l s o  degraded t h e  

a p p e t i t e  because every t ime I a t e  it j u s t  s t imu la t ed  t h i s  

p a r t i c u l a r  problem. 

Difference notab le  i n  food t a s t e s  i n f l i g h t  versus p r e f l i g h t  - 
I t h i n k  t h e  g r e a t e s t  d i f f e r ence  i s  t h a t  t h e r e  i.s always some 

gas i n  t h e  water.  One of t h e  b igges t  problems i n  p r e f l i g h t  
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CERNAN i s  t h a t  you always have someone l i k e  R i t a  Rapp t o  prepare  
( CONT 1 D) 

them and t h e  inconvenience p a r t  of t h e  job i s  done. 

EVANS I d i d n ' t  n o t i c e  any rea l  d i f f e r e n c e  i n  food t a s te  i n  f l i g h t  

versus p r e f l i g h t .  To m e ,  t h e  w e t  packs t a s t e  l i k e  canned 

food, and t h e  rehydra tab les  had a b e t t e r  t a s t e .  

CERNAN It i s  obviously a very i n d i v i d u a l i s t i c  t h ing .  

EVANS That ' s  r i g h t ;  i t ' s  an i n d i v i d u a l  t h i n g ,  and I don ' t  t h i n k  it 

makes any d i f f e rence  whether from t h e  f i r s t  day on. 

CERNAN Your food preference  changes as t o  how you f e e l  t h a t  day. If 

you see a package of  shrimp c o c k t a i l  t h a t  doesn ' t  look very 

good, you don ' t  rehydra te  i t ;  you don't  want t o  e a t  it. 

as far as I ' m  concerned, I could e a t  1 0  wetpacks t o  every 

rehydra tab le  pack. 

And, 

EVANS The f i r s t  days when I r e a l l y  d i d n ' t  f e e l  l i k e  e a t i n g ,  I r e a l l y  

d i d n ' t  w a n t  t h e  wetpacks. I would r a t h e r  rehydra te  something, 

because,  t o  m e ,  it had a b e t t e r  t a s te ,  because it d i d n ' t  smel l  

I guess. The s m e l l  o f  t h e  wetpacks, when I r e a l l y  wasn ' t  

hungry, and s t i l l  acc l imat ing  t o  zero-g f l i g h t  on t h e  first, 

day t h e r e ,  d i d n ' t  appeal t o  m e  a t  a l l .  
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CERNAN I ' m  going t o  say again t h a t  t h e  s i z e  of food po r t ions  and 

meal po r t ions  i s  a s u b j e c t i v e  i n d i v i d u a l  t h ing .  As  f a r  as 

I ' m  concerned, t h e  food po r t ions  are e n t i r e l y  t o o  g r e a t .  The 

e n t i r e  m e a l  po r t i ons  were t o o  g r e a t  and t o o  l a r g e .  I l o s t  

my 9 pounds. I p red ic t ed  I ' d  l o s e  somewhere between 8 and 

10 pounds, and I j u s t  don ' t  f e e l  l i k e  I can eat as much food 

as t h e r e  was t o  e a t  on t h a t  f l i g h t .  Even though I a t e  more and 

more as t h e  f l i g h t  progressed,  I very seldom consumed t h e  

e n t i r e  meal t h a t  w a s  p resented  a t  any given t i m e .  

EVANS I n  my case ,  I t h i n k ,  most gene ra l ly ,  I a t e  j u s t  about every- 

t h ing .  However, i f  you d i d n ' t  have t ime,  which, i n  MY case ,  it 

seemed t o  me l i k e  t h e r e  were t imes when I r e a l l y  d i d n ' t  have 

time - once you g e t  a l l  t h a t  s t u f f  ready and it g e t s  on through 

t h e r e ,  you r e a l l y  don ' t  have t ime t o  eat everything.  

hope fu l ly ,  t r y  t o  ge t  every th ing  made and have t ime t o  go 

ahead and f i n i s h  every th ing  except maybe one package. 

So you, 

CERNAN Food p repa ra t ion  and consumption - Programs wi th  rehydra t ion  

(mixing and gases )  - There i s  gas i n  a l l  t h e  w a t e r ,  and t h e r e  

appears t o  be a l i t t l e  more i n  t h e  h o t  than  i n  t h e  cold.  W e  

added more water  than  w a s  c a l l e d  f o r  t o  make up f o r  t h e  amount 

of gas i n  t h e  food. When I a te  t h e  food o r  drank t h e  beverages 

with gas i n  it , I could expel  it through my t e e t h ,  and no t  
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CERNAN drink t h e  gas ,  and s t i l l  ge t  t h e  l i q u i d s  out of t h e  rehydrat- 
( CONT'D) 

ables .  I don' t  r e a l l y  f e e l  I drank or ate much gas out  of 

t h e  water ,  by comparison t o  what I could i f  I j u s t  swallowed 

everything t h a t  w a s  i n  t h e  package. 

EVANS I n  my case ,  I swallowed everything. I never consciously t r i e d  

t o  sepa ra te  t h e  bubbles and t h e  water.  I guess i f  you got an 

obvious bubble on t h e  t h i n g ,  you normally don' t  swallow bubbles; 

a t  l e a s t ,  I don't  t h ink  I did.  I n  t h e  spoon-bowl packages, 

i f  you had a bubble i n  t h e r e ,  when you opened it up ,the bubble 

was gone, s o  t h e r e ' s  no problem with t h e  spoon-bowl packages. 

I n  spoon-bowl packages, t h e  bubbles a l l  developed i n  one b i g  

bubble, and you could break t h a t  one and have no problem a t  

a l l  wi th  t h e  gas i n  it. The ho t  water had more gas bubbles 

than  t h e  drink gun, Maybe they were smaller bubbles; l e t ' s  

put  it t h a t  way. 

CEFU'JAN Food temperature - There's no quest ion t h a t  t h e  hot  water ,  and 

it w a s  a l w a y s  h o t ,  w a s  an exce l l en t  way of preparing t h e  

rehydratables t h a t  a re  des i r ab le  hot .  

not  have t h e  p r i v i l e g e  of hot  water ,  and t h e  d i f f e rence  i n  

e a t i n g  LM food with cold water ,  a f t e r  e a t i n g  some of  t h a t  

n i ce  hot-water food i n  t h e  command module, was very evident .  

There are some of those  wetpacks (hamburgers, beef  steaks,  

I n  the  LM, you d i d  



CERNAN what have you) t h a t ,  some way o f  h e a t i n g  them up, an oven or 

some o t h e r  way, would inc rease  t h e  p a l a t a b i l i t y  o f  t h e  food 
( CONT'D) 

immensely. 

EVANS Let m e  second t h a t  s ta tement ,  f o r  sure. 

CERNAN Ef fec t  o f  w a t e r  f l a v o r  and gas content  on food - I don ' t  t h i n k  

t h e  f l a v o r  w a s  any d i f f e r e n t  than  what we've seen i n  the pas t .  

The rehydra tab les  a r e  very c l o s e l y  a t tuned  t o  t h e  t a s te  and 

f l a v o r  of r e g u l a r  t a b l e  food, bu t  t h e y ' r e  never q u i t e  t h e  same. 

Use of spoon-bowl packs. We used those  q u i t e  f r equen t ly ,  and 

I thought ,  f o r  t h e  most p a r t ,  they  worked out  very we l l .  We 

d id  something d i f f e r e n t  wi th  t h e  soups o r  t h e  more l i q u i d  

spoon-bowl packs. 

e a t i n g  soup wi th  a spoon, w e  j u s t  cu t  o f f  t h e  end from which 

you rehydra te  them and suck them ou t .  The lumpy foods,  l i k e  

t h e  po ta toes ,  we o f  course ate  w i t h  a spoon. 

In s t ead  of  a c t u a l l y  opening them up and 

EVANS Let me make one o the r  comment about t h e  spoon packs,  t h e  c e r e a l  

po r t ion  of  i t .  I d i d n ' t  f e e l  l i k e  I wanted. t o  suck t h e  c e r e a l  

out through a l i t t l e  ho le  i n  t h e  t h i n g ,  s o  I always opened 

those  up. I n  gene ra l ,  t hose  seemed t o  be t h e  ones,  i n  o rde r  

t o  ge t  them proper ly  rehydra ted ,  you ended up w i t h  t h e  b i g g e s t  

bubble i n  t h e  middle of it. So every t ime you t r i e d  t o  open 
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EVANS one of those  th ings ,  it was a messy operat ion.  When you f i r s t  
( CONT ' D ) 

opened i t ,  it had a tendency t o  run r i g h t  up t h e  edge. If 

you t r i e d  t o  open it slowly, it would d e f i n i t e l y  run up t h e  

edge. If you t r i e d  t o  open it fas t ,  you'd almost push it out.  

CERNAN The o the r  t h i n g  about spoon-bowls - when you were f i n i s h e d  

and you put  t h e  germicidal t ab le t  i n  them and you t r i e d  t o  

s e a l  them up, they 'd  have a tendency t o  produce waste along 

t h e  s e a l i n g  edge. 

o f f ,  or you'd have bubbles of soup or whatever was i n  t h e  

Then you'd have t o  suck it o f f  o r  wipe it 

spoon-bowl f l o a t i n g  around. 

Opening a can - Puddings and nonliquids were f i n e ,  bu t  when 

you come t o  t h e  mixed f r u i t s  o r  t h e  peaches, or t h i s  type  of 

t h i n g  where you have l i q u i d ,  those  cans a r e  g rea t  once you 

get  them open. 

you break it i n t o  t h e  can, and i t ' s  not, t h a t  t h e  can i s  pres- 

sur ized .  You break it i n t o  the  can, you reduce t h e  amount of 

volume, and you force  l i q u i d  out.  It comes o f f  t h e  can i n  

bubbles and you have a mess. You end up having t o  be very 

ca re fu l .  

inward, you'd reduce t h a t  mess. 

The t h i n g  about it i s  when you break t h e  s e a l ,  

I f  those  cans would open e n t i r e l y  outward i n s t e a d  of 

EVANS I f i n a l l y  got t o  where I could s t i c k  t h e  can i n  nly mouth and 

open t h e  can with nly t e e t h .  
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CERNAN And he sucked t h e  j u i c e  out as he opened i t ,  which i s  a very 

poor way of doing it. 

EVANS Poor, and k ind  of ha rd  on your t e e t h .  

CERNAN Food b a r  usage during EVA pe r iod  - The CDR and t h e  LMP found 

t h e i r  use very g r a t i e i n g ,  very easy t o  use. The CDR, f o r  t h e  

most p a r t ,  ate from h a l f  t o  three- quar te rs  of  h i s  food bar each 

EVA. The LMP r e a l l y  hard ly  ate any of h i s  at a l l .  

Food waste stowage. Function of germic ida l  t a b l e t  pouch. 

We always had a couple of pouches around t h e  s p a c e c r a f t ,  s tuck  

i n  corners ,  so t h a t  we could g e t  t o  them every t i m e  we wanted 

t o .  We had t h e  Skylab waterbags on board,  and we had t h e s e  

small l i t t l e  valves i n  t h e  waterbags. 

t h e  second day of t h e  mission on, a l l  t h r e e  crewmen, (when we 

drank j u i c e s  , r e g u l a r l y  prepared j u i c e s )  , would rehydra te  them 

w i t h  t h a t  same valve t h a t  w e  had on t h e  water  package. Rather 

than  cu t  t h e  o t h e r  end of  t h e  j u i c e  bag o f f  and suck t h e  j u i c e  

out through a f l a t  p l a s t i c  end, we'd use t h a t  Skylab waterbag 

va lve ,  pu t  it i n  t h e  same ho le  which we rehydra ted  t h e  j u i c e s  

out o f ,  and dr ink  it t h a t  way. 

e a s i e r  t o  d r ink ,  and. convenient t o  consume. And, I recommend 

t h a t  Skylab waterbag f o r  a l l  t h e  j u i c e s .  I t ' s  a nea t  l i t t l e  

bag. 

So I t h i n k  from about 

We found it was l e s s  messy, 
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EVANS It su re  is .  I t ' s  a neat  bag; i t ' s  one less  cut  on t h e  t h i n g ;  

and i t ' s  grea t .  

CERNAN Food waste stowage - W e  used germicidal  t a b l e t s  i n  most a l l  

t h e  foods. We passed up a f e w  j u i c e s  sometimes, because i n  

dr inking j u i c e s  t h e  way w e  jus t  described,  you had t o  cut  o f f  

another  corner  of t h e  j u i c e  bag i n  order  t o  ge t  t h e  germicidal 

t ab l e t  in .  

EVANS I never d id  put  one i n  t h e  j u i c e  bag. 

CERNAN I put  some i n  some of them. 

Undesirable odors - I don' t  t h ink  t h e r e  were any undesirable 

food odors. 'They were overwhelmed by t h e  u r ine  and feces 

odors and t h e  gas odors i n  t h e  spacecraf t .  

Quant i ty  of food eaten on lunar surface  - I th ink  probably t h e  

a p p e t i t e s  on t he  lunar surface  w e r e  very good. It d i d  not 

appear t h a t  t h e  food w a s  packaged ind iv idua l ly  f o r  CDR and 

LMP, s o  w e  broke out t h e  food f o r  t h a t  day, l a i d  it on t h e  

table ,  and had a family dinner  out of what w a s  t he re .  

Quant i ty  of food discarded on luna r  sur face  p r i o r  t o  l i f t - o f f  - 

I don't  t h ink  we discarded any uneaten food on t h e  luna r  sur- 

face ,  although w e  d i d  leave  some uneaten food i n  t h e  luna r  

module p r i o r  t o  j e t t i s o n ,  but  not  very much. 
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CERNAN Water - Chlorine tas te  and odor - We never had a ch lo r ine  
(CONT'D) 

t a s t e  i n  t h e  water, and w e  d i d  c h l o r i n a t e  every n igh t  p r i o r  

t o  going t o  bed. 

Iod ine  t a s te  and odor - The LM water  was good. We d i d  not  

take a f i l t e r .  

Phys ica l  discomfort of gas i n  water  - I t h i n k  t h e  LM water had 

q u i t e  a b i t  l e s s  gas a f t e r  t h e  f i r s t  cupfu l  taken  out  of t h e  

LM descent water.  I t h i n k  we had much less gas i n  t h e  LM 

water  than  i n  t h e  command module. 

EVANS The only comment I want t o  make i s  t h a t  t h e  gas/water sep- 

a r a t o r  t h a t  you s t i c k  on t h e  food prepa ra t ion  bags always 

leaked  l i k e  a s ieve .  You had t o  keep t h e  cap on it at a l l  

t imes ;  otherwise,  you'd end up with a b i g  b lob  of water on it. 

The cap w a s  q u i t e  e f f e c t i v e ,  though, i n  s topping  t h a t  b lob  

of water  from forming. 

CERNAN I n t e n s i t y  of  t h i r s t  on mission - I t h i n k  t h e  known need f o r  

s t a y i n g  hydrated w a s  t h e r e .  Although I drank more and more 

water as t h e  mission went on,  I t h i n k  t h a t  t h e r e  was never 

r e a l l y  a s t r o n g  i n t e n s i t y  of t h i r s t  t h a t  plagued m e ,  except on 

t h e  l u n a r  su r f ace  a f ter  w e  got back i n  t h e  lunar module and 

I found myself dr inking  water  con t inua l ly  out  o f  t h e  w a t e r  
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CERNAN gun, p r i o r  t o  EVA and post-EVA. So, I t h i n k  I consumed, on 
( CONT'D) 

an average,  probably tw ice  as much water i n  t h e  LM p e r  day 

as I d i d  i n  t h e  command module. 

EVANS I w a s  h u s t l i n g  around doing a l o t  more phys i ca l  a c t i v i t y  i n  

p repa ra t ion  f o r  t h e  EVA, and at t h a t  p o i n t  i n  t i m e  I w a s  

t h i r s t y .  I wanted t o  have a dr ink  a l l  t h e  t i m e .  But t h e  r e s t  

of t h e  t i m e  I r e a l l y  wouldn't g e t  t h a t  t h i r s t y .  But,  you just 

f e l t  l i k e  you ought t o  have a dr ink  of  water, and you'd dr ink  

as much as you could. 

CERNAN Work-rest s l e e p  - D i f f i c u l t y  i n  going t o  s l e e p  - I t h i n k  a l l  

t h r e e  crewmen experienced vary ing  degrees of d i f f i c u l t y  wi th  

going t o  s l e e p ,  and a l l  t h r e e  crewmen u t i l i z e d  Seconal a t  one 

time or another .  The commander probably had t h r e e  Seconals ,  

and they  were a l l  taken p r i o r  t o  h i t t i n g  t h e  l u n a r  su r f ace .  

The CDR d i d  not  t a k e  any Seconal,  t o  t h e  b e s t  o f  h i s  r e c c l l e c -  

t i o n ,  on t h e  l u n a r  su r f ace  o r  any t ime t h e r e a f t e r .  I got 

e x c e l l e n t  s l e e p  when I d i d  t a k e  a Seconal ;  when I d i d  not  t a k e  

a Seconal ,  sometimes I got  e x c e l l e n t  s l e e p ,  sometimes I got  

marginal  s l eep .  

EVANS I t h i n k  I probably took Seconal more than  anybody up t h e r e .  

I ' d  have t o  look i n  t h e  F l i g h t  Plan t o  f i n d  out  f o r  s u r e  how 

many days I d i d  not  t ake .  But I ' m  guessing 4 or 5 days I 
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EVANS 
(CONT'D) 

probably d i d  not  take Seconal,  t h e  rest; of t h e  t i m e ,  I d id .  

And, most of t h e  t i m e  when I d id  t a k e  Seconal,  I would s l e e p  

f o r  3 t o  4 hours s t r a i g h t  - j u s t  go t o  bed and go t o  s l e e p  

r i g h t  off t h e  bat - s l e e p  f o r  3 or 4 hours and t h e n  k ind  of 

wake up, off and on, from t h a t  poin t  on. Normally, when I'm 

around h e r e ,  I requi re  about 7 hours of s l eep  p e r  n i g h t ,  and 

every once i n  a while 8,  i n  order  t o  feel  rea l  good. Up t h e r e ,  

it seemed t o  m e  l i k e  I could g e t  by q u i t e  adequately on 6 hours 

with no problem at a l l .  

CERNAN The s l eep  r e s t r a i n t s  were used every n igh t  i n  t h e  command 

module by two crewmen when t h e r e  were t h r e e  men i n  t h e r e .  

t h i r d  man s l e p t  up i n  t h e  couches. 

quate to he lp  keep t h e  temperature comfortable. 

The 

I thought they  w e r e  ade- 

EVANS When I w a s  solo, I always s l e p t  i n  t h e  s l eep  r e s t r a i n t  i n  t h e  

capsule. The f i r s t  n igh t  I put  t h e  l a p  b e l t  on j u s t  t o  keep 

me from f l o a t i n g  all over t h e  th ing .  The rest of t h e  t i m e  I 

d i d n ' t  even bother  with t h e  l a p  be l t ;  j u s t  jumped i n  t h e  bag 

and f l o a t e d  wherever I happened t o  f l o a t  around t h e  spacec ra f t .  

CERNAN Tha t ' s  t h e  same th ing  t h a t  I d id  when I w a s  s leeping  up i n  t h e  

couches with t h r e e  men i n  t h e  spacec ra f t .  

r e s t r a i n t  on and f l o a t e d  around. It d i d n ' t  bother  m e  at all. 

In t h e  LM, although n ~ y  hammock w a s  as t i g h t  as it would s t r e t c h ,  

I just put  t h e  
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CERNAN it s t i l l  rested upon t h e  s u i t s  i n  1/6g, which w a s  no problem. 

I thought it w a s  extremely comfortable sleeping and, as f a r  as 
( CONT 'D) 

I know, t h e  LMP had no problems with t h e  s leep r e s t r a i n t s .  A 

very good way t o  s leep i n  t h e  LM, considering t h e  t i g h t  quar ters .  

The bes t  th ing we d id  w a s  shorten t h a t  f i r s t  day after launch, 

pa r t i cu la r ly  i n  l i g h t  of t he  delay, and put us on a reasonable 

Houston work-sleep cycle. It gave us s o r t  of an e x t r a  day t o  a 

mission, but it put us on a very compatible work-sleep cycle,  

and it kept t h a t  f i r s t  day t o  a minimum and s e t  t h e  r e s t  of 

t he  days keeping pace with it. I f e l t  very strongly t h a t  we 

get  8 hours of s leep period.  

were l a t e  ge t t ing  t o  s leep about 30 or 40 minutes, I requested 

and got an extension of s leep period t h e  next day. 

day had t o  be something very c r i t i c a l ,  l i k e  PDI day, I made 

sure t h a t  at all costs  w e  d i d  ge t  t o  bed and we d i d  get  our 

full 8 hours of sleep.  I th ink t h i s  probably paid off more 

than anything e l s e .  

aspects of t h e  mission were complete and we got t o  sleep half  

hour or hour l a t e r ,  I made a decision t h a t  we'd j u s t  s t i c k  with 

the  Fl ight  Plan and ge t  up on time. So it may have shortened 

our sleep period t o  7 hours, 6-1/2 or 7-l/2 hours i n  some cases ,  

but t h a t  worked out f i ne  also.  P r io r  t o  t he  major objectives 

of the  mission, I f e l t  very strongly about preserving t h a t  

8 hours, and we did. 

When t he r e  were days when we 

When t he  

On t h e  way back, a f t e r  t h e  more important 
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EVANS I was going t o  say I agree completely i n  t h a t  you need t o  g e t  

s t a r t e d  as r e s t e d  as you can. 

CERNAN Disturbances - Typical spacecraf t  dis turbances when one man 

moves o r  one man sneezes or when one man does something e lse  - 
every man does it because you j u s t  l i v e  i n  t h a t  k ind  of an 

environment. The CMP is  t h e  only guy t h a t  can s l eep  through 

master alarms, crew a ler ts ,  buzzers ,  anything. About 3 n igh t s  

ou t ,  p r i o r  t o  coming home, he starts  t a l k i n g  i n  h i s  s l e e p .  H e  

w a s  up on t h e  couch on duty t h a t  n i g h t ,  and I heard "Houston, 

Roger" and llHouston, t h i s  i s  America." Then I r e a l i z e d  you 

were t a l k i n g  i n  your s l eep .  

ing he decides t o  m a k e  an SPS burn? 

long l i s t e n i n g  t o  him. 

And then  it dawned on m e ,  suppos- 

I s tayed awake a l l  n i g h t  

CERNAN Exercise - I th ink  t h e  frequency of exerc i se  on t h e  way out  w a s  

more cons i s t en t  than on t h e  way back. 

on t h e  way o u t ,  f o r  periods ranging from 10 minutes t o  30 min- 

utes  on an ind iv idua l  b a s i s .  

w a s  p r e t t y  good. I n  some cases,  t h e  h e a r t  rate  could be moni- 

t o r e d  on t h e  ground; i n  o the r  cases it w a s  no t .  But i n  m e a s-  

uring your Own h e a r t  rate on board, I th ink  for t h e  most p a r t  

we all got  up, cons is t ing  for periods of  t i m e ,  t o  110 t o  

120 beats pe r  minute. 

t h e  e x e r c i s e r  for a couple of days on t h e  way out .  

We exerc ised  every day 

The q u a l i t y  of exe rc i se  I thought 

The e x e r c i s e r  - I th ink  Ron and I used 
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CERNAN We t a l k e d  about t h e  e x e r c i s e r  i n  t h e  spacec ra f t .  It w a s  used 

on t h e  way out t o  t h e  Moon on j u s t  a couple of sepa ra te  occa- 
(CONT'D) 

sions by t h e  CMP and t h e  CDR and it worked adequately. I 

didn't f i n d  any problems with it.  But I th ink  I exercised 

more e f f i c i e n t l y  by s i t t i n g  i n  t h e  commander's couch, holding 

on t o  t h e  arm s t r u t s  very t i g h t l y ,  and holding q s e l f  against 

t h e  LEB bulkhead and running i n  place t o  produce a r t i f i c i a l - g .  

I w a s  working my a r m  muscles and I was running aga ins t  t h e  

bulkhead, which produced force  aga ins t  my l egs .  I could r e a l l y  

run at d i f f e r e n t  speeds and f o r  long dura t ions ,  and t h a t ' s  t h e  

way I did  all my exerc ise .  The LMP d id  h i s  exe rc i se  t h a t  same 

way and he d i d  it on t h e  right-hand couch. I don' t  know how 

he found room t o  move h i s  knees, but  t h a t ' s  where he d id  it.  

SCHMITT I wasn't  t o o  concerned about my l e g s ,  s o  I j u s t  k ind  of l e t  

t h e  l e g s  go. I real ly d i d n ' t  exe rc i se  t h e  l egs  at a l l  except 

for one t i m e .  The rest of t h e  t i m e  I w a s  e s s e n t i a l l y  t r y i n g  

t o  e x e r c i s e  t h e  arms, so  I used t h e  e x e r c i s e r  twice ,  I t h i n k ,  

by grabbing hold  with one hand and p u l l i n g  it through as much 

as I could, back and f o r t h ,  t h a t  way. Then, as Gene d id ,  I 

f igured  out I could grab hold  of t h e  struts on t h e  spacec ra f t ,  

put  my f ee t  up i n  t h e  tunne l  and squeeze t h e  s t r u t s  i n  one way 

and t u r n  t h e  hands around and push them out .  I could r e a l l y  

work up an e x e r c i s e  by j u s t  k ind  of shaking t h e  s t r u t  as much 
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SCHMITT as I could. I could a c t u a l l y  work up a sweat j u s t  doing t h a t  
( C O N T ' D )  

type of operat ion.  

CEFUVAN Muscle soreness during or af ter  f l i g h t  - There w a s  none on 

anyone's p a r t  after t h e  f l i g h t .  As far as I know, c e r t a i n l y  

on my p a r t ,  t h e r e  w a s  none during t h e  f l i g h t  with one excep- 

t i o n  t h a t  I'll mention. I f e l t  (and I don' t  know what t h e  

metabolic assessment is  from t h e  da ta  t h a t  came down) t h a t  

when I got t o  t h e  Moon t h e r e  was l i t t l e  o r  no degradation i n  

my physica l  c a p a b i l i t y  t o  do t h e  job.  

of brea th  nor shor t  of muscle response o r  anything when I got  

I f e l t  n e i t h e r  s h o r t  

t o  t h e  sur face .  The only comment I want t o  make, and maybe 

i t ' s  not muscle soreness ,  i s  t h a t  after t h e  f i rst  EVA, both 

the  LMP's hands and my hands were extremely sore  from all t h a t  

p a r t i c u l a r  type  of hand-dexterity l abor  t h a t ' s  requi red  with 

the  ALSEP and with t h e  d r i l l .  There were no p a r t i c u l a r l y  abra- 

s ive  areas. The f inge r s  and t h e  hands w e r e  j u s t  so re  from 

cont inual  movement, t o  t h e  ex ten t  t h a t  w e  both had, on both 

hands, s eve ra l  b lood- bl is te r- l ike  formations under t h e  f inger-  

n a i l s .  We both f e l t  a discomfort af ter  t h a t  f i r s t  EVA. The 

second EVA, it w a s  less;  t h e  t h i r d  EVA, it w a s  less;  and by 

l i f t - o f f  q y  hands were p e r f e c t .  

anything I had t o  do during t h a t  f i rs t  EVA. I d i d n ' t  even 

know they were sore during t h e  f i r s t  EVA u n t i l  afXer I got  

They d i d  not i n  any way hamper 
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CERNAN 
(CONT'D) 

out of t h e  s u i t .  The second EVA, they  d i d n ' t  hamper anything, 

and t h e  t h i r d  EVA, they got  b e t t e r  s t i l l .  I t ' s  l i k e  maybe 

having a muscle t h a t  needs work and t h a t ' s  what it amounted 

to. And t h e  LMp's were t h e  same way. H i s  were bother ing  him 

t h e  f i rs t  EVA, and t h e  second EVA they were b e t t e r .  It had 

nothing t o  do with t h e  f i t  or s i z e  of t h e  gloves. 

t o  ge t  a p a i r  of gloves,  I would g e t  them f i t t e d  and s i z e d  

If I have 

t h e  same way I got t h e s e  f i t t e d  and s i zed .  

EVANS I ' d  l i k e  t o  mention one th ing  on muscle soreness t h a t  I heard 

about i n  p r e f l i g h t .  I th ink  t h e  soreness i n  t h e  back i s  not  

t h e  lower back. I t ' s  j u s t  t h e  muscles i n  t h e  upper p a r t  of 

t h e  back. I th ink  t h i s  i s  from sleeping.  I don' t  t h ink  i t ' s  

from t r y i n g  t o  hang on t o  something. 

ge t  a re laxed pos i t ion  i n  t h e  f i r s t  p a r t  of  f l i g h t ,  because I 

th ink  i t ' s  hard  t o  pick a re laxed pos i t ion  with your l e g s .  

t end  t o  k ind  of hold  them i n  one pos i t ion  or another .  

on t h e  f l i g h t ,  I d i d n ' t  no t i ce  t h a t  at a l l ,  and I d idn ' t  r e a l l y  

r e c a l l  t r y i n g  t o  hang on t o  something. The only time I can 

r e c a l l  t r y i n g  t o  hang on t o  something i s  during t h e  solo o r b i t  

periods when I w a s  t r y i n g  t o  focus on t h e  camera out t h e  window 

During t h i s  t n e  of an opera t ion ,  I r e a l l y  used my fee t  t o  hang 

on t o  th ings  and nly back wasn't  so re  then.  

I th ink  i t ' s  t r y i n g  t o  

You 

Later ,  

t 
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CERNAN Pe r sp i ra t ion  during nonexercise periods - I don' t  t h ink  t h e r e  

w a s  any on anyone's p a r t .  During exe rc i se  per iods ,  I found 

myself r i g h t  at t h e  th resho ld  of beginning t o  p e r s p i r e ,  bu t  

never r e a l l y  f e l t  l i k e  I w a s .  

I n f l i g h t  o r a l  hygiene - I had no mouth discomfort.  

at l eas t  once a day and probably twice a day, once i n  t h e  morn- 

ing and once a t  n ight .  I never used den ta l  f l o s s ,  and t h e  

toothbrush and toothpas te  were c e r t a i n l y  adequate. 

I brushed 

EVANS It f e l t  l i k e  you needed t o  brush your t e e t h  every now and then.  

I f  I have t o  do it again,  I would g e t  my t e e t h  cleaned p r i o r  

t o  going on t h e  f l i g h t .  I d i d n ' t  t h i s  t i m e  f o r  some reason. 

CERNAN Do you th ink  t h a t  has anything t o  do with your smoking? 

EVANS Maybe it did.  I don' t  know. But it f e l t  l i k e  I r e a l l y  needed 

t o  have t e e t h  cleaned. I f e l t  t h a t  way before f l i g h t  so . 

t h e  f l igh t  has nothing t o  do w i t h  it. Brushing frequency - 
Probably at least two o r ,  most of t h e  t i m e ,  t h r e e  t i m e s  a d a y .  

Never d i d  use den ta l  f l o s s .  The toothbrush w a s  g r e a t ;  I had 

no problems swallowing t h e  toothpas te .  Tasted p r e t t y  good as 

a matter  of f a c t .  

CERNAN Sunglasses or o the r  eye p ro tec t ive  devices - For some s t range  

reason (I would never have be l ieved it) but  I took t he  sun- 

glasses  out of my pocket once, put  them on f o r  about 20 min- 

u tes  , and never used them t h e  e n t i r e  f l i g h t .  


